Background: in relative quantification, as in ΔΔCT, the investigator measures the fold of change of the ratio of Target and Reference genes. In the ΔΔCT method the investigator assumes similar efficiencies between the reference and the target, as well as within each gene.
To simplify the calculation we assume PCR efficiency is constant up to the threshold and use single efficiency value, E. For ease the calculation (without affecting the results) we use 1<E<2. We examine two cases: Case 1: Error due to violation of the assumption of equal efficiency of two amplicons in relative quantification, when quantified by the ΔΔCT method Case 2: Error due to violation of the assumption of similar efficiency among reactions of the same amplicon The calculation of errors was done for Cq=32 for all reactions and the following values for efficiency: Case 1 100% (E=2), Cq1=32 90% (E=1.9), Cq2=31 ---------Case 1: Calculated by the ΔΔCT method, assuming 100% in both sequences, the fold change is 2 -ΔΔ Cq =2 1 =2, i.e., the ratio of the reference and the target in Sample 2 is double than the ratio in Sample 1. Pfaffl equation (59) takes into account such difference in efficiencies:
Eq. 1:
Using the values given in the table above, the corrected ratio is:
Eq. 2:
Which is equivalent to 10% error.
Case 2: Equation 3 describes the number of molecules (N) at Cycle of Quantification (Cq). It is equal to the number of molecules at cycle 0 (N0) times E raised to the power of Cq:
Eq. 3:
The number of molecules (N0) is derived from Eq. 1:
Eq. 4:
The ratio between the number of molecules at cycle 0 of two reactions is given in Eq. 5:
Eq. 5:
Assuming the number of molecules at the threshold is euqal, NCq1=NCq2, we obtain:
Eq. 6:
Assuming Cq1=32 Cq=31, and E2=2, E1=1.9 the ratio of the number of molecules at cycle 0 (N0) in the two reactions is: Eq. 7: Instead of 2, which is equal to 475% error. The rest of the calculation is the same.
